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A two-part research and evaluation study was
onducted to examine an elementary (R-8) school district's
implementation_of a computerized instructional management system, the
" omputer=Managed Instruction/3000" (CMI), as a means of facilitating
e asSessment and updating of student mastery of 78 district-defined

urricular objectives. The testing system consisted of a data bank of
tests,based on the district mathematics objectives, equipment to
machine score student answer sheets, and reports detailing student
7MasterY.of,the objectives. This system was piloted by administrators
'and teachers at four district-selected schools. A detailed interview
-schedule was developed to elicit such information as background in
the district; knowledge of the CMI system, including how, why, and by
whom.it was-selected;,uses of the system for testing and instruction;
technical problems; potential uses of the system; and its effects on

,schoor'organization and instruction. Analysis of the responses of 49
school staff members--principals, resource teachers, teachers, and
clerical staff from both pilot and nonpilot schools--revealed wide
variation op all of the factors studied. The factors that appeared to
e inflzwitial'in the nature and degree of CMI implementation efforts
f,tfie 'individual school sites were identified as: (1) technical
rocedures and personnel; (2) focus on instructional uses; (3) key
Instruct1ona1personnel4___W_site_c11mate_an6 leadership; (5)
training;:-and (6) attitudes and incentives. A consistent ordering of
hejour schools along these dimensions was found, and it is
suggested that-the patterns of successful implementation and use of
he:CMI system identified in this study can provide guidance to other
school-districts, planning and implementing their own CMI systems. A
oding matrix is appended and references are included. (DJR)
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Patterns of implementing a District
Computerized Instructional Management System

This paper presents results of a field research and evaluation study
'designed to examine the implementation of a district-based computerized
instructional 'management system, the Computer Mcnaged Instruction/3000
(CMI).:;:he study was'conducted by the Far West Laboratory in cooperation
with anjelementary school -district with grades K-8. During the
implementation process, the researchers undertook a formative evaluation of
the-use 'of 'the CMI testing system. :The system had been selected by the
distriCt'as.a means to facilitate the assessment and updating of student
.mastery Of.78 district-defined Curricular objectives. The district
'selectee,foUrichools,(two elementary and two middle schools) to pilot the
CMI systeM. The,,objective of, this paper is to describe the patterns of
use-of the'CMI 'syStem as it was implemented within these four pilot
schooli". 'This analysis is part of a larger study reported elsewhere
(Crist7Whitzel, Edelstein & Terry, 1980..

Thii,project emerged from a previous study conducted by the
Instructional 'Management Program at the Far West Laboratory, a regional
survey of- instructional management practices in school districts located
in the:Laboratory's tri-state region (Northern California, Nevada, and
Utah):`,EdUcatOrs'reported computerized instructional management systems
'as "exeMPlar? ,practices for instructional improvement (Rowan, Edelstein,
& Leal; 1985): iHoWever, the survey also elicited concerns about problems
of implementing,.district-level instructional management systems. Examples
of sUch-'concerns included lick of training of system users, lack of
aisessment, -difficulty in adapting systems to the needs of instructional
decision': makers,. and fears of evaluation by teachers (llowan; 1984, Rowan
et aL,'1985).

Perspectives

,.,ConCrete 'guidelines .for designing instructional management systems have
been OrOvided..,by .theliterature on cri terion7referenced testing (Linn,

curricnIum alignment (Milazzo, Buchanan, &
Schuti,....1481),-,..masterYlearning. (Block; 1971;..Bloom, 1976), and outcome-
tasedi-education:,(Spady,:.1982). However,-.1ess ;attention has been paid to
:-.problemsand:.guidelines' for implementing such' systems (Filby, 1984).

. ,.. . .

StUdies.'"of::changeYand innovations. in *sChools and districts have shown
.rthat.:.success,of .implementa.tion, inclwling di strict-wide administrative
.'compirtingsysteMs;.depends..upon::many';Factors(Browni 1984). One important
-faCtoriis,-'1:.the,..support,""of the principal.and other.key. personnel such as
resourCe:teacners,(Brown,. 1984). The literature shows that organizations
(ineluding;:.schools) tend..,to.'adapt or adopt innovations consittent with
theirAnterests."and. ("climates' (Doyle et. al., 1976; Pincus, 1974).
.-TherefOrewe..felt it was important to examine implementation of this
-,district!s:CMI. in, the context of each school and its key personnel.



Oakitholl Elementary,School District (a pseudonym), a medium-sized
diStrict of 18 elementary-and 6 middle schools, instituted a district

curriculum correlated with CTBS (California Test of Basic Skills)
performance objectives in 1983. The district adopted a plan requiring
teachers sto, update 'their students' progress periodically on 78 district
objectivesfor,student_performance. Teachers had been updating with a
niatriK":'on which',they, recorded mastery, partial mastery or non mastery for

,the 'objectives required for their- grade level and subject(s). Some
teachersjlaCused theirown,tests for updating, while others used their own
besCjudgMent on, their: Students' 'progress. The CM I system fit into thi s
larger,Aistrict instruttional ,management program by providing a systematic
and,;standardiied means',for teachers .to accomplish the task of updating. In
ihterviews, we',_held'withcstaff in the district, there seemed to be a lack of

-distindtion between "updating" and'the "CMI." However, since the purposes
and,".usei of both:.of these are related and aim toward the same end, we did
not (and' really could not by and large) attempt to separate the concepts of
"CMI" versus'"updating" in our data or in our analyses.

In''1984.the district' purchased "Computer Managed Instruction/3000"
(CMI),.al software ,package,for:the HP 3000. The CMI system was designed by
a sc hool'S di stri Ct in another state. Using i ts own objectives, OKESD
constructed Criterion;Teferenced tests.(CRT's) correlatad with CTBS
objectives.'.i;The:CMI- can generate'.and machine score CRT's; update student
records' for mastery of district objectives while scoring student tests;
generate'repOrts:on mastery of objectives' with information on individual
stUderiti, classes or grade:levels within schools and across schools in the
district'correlate:objectives 'with instructional materials and strategies;

...and allow' teachers to input their own tests into a test data bank.

The,CMI pilot.implementation program was 'initially planned to start at
the:beginning of the. 1984.-85 academic year. However,' this schedule was
delayed due;.to problems iñ. securing_ the':necessary. hardware. By the middle

'year,'. hardware (consisting of a computer terminal and a test
scanner) was,installed.in four pilot schools, designated by the district to
implement:the testing system. ,While other schools had access to the tests,
pnly, some chose .to use them .and 'the :scanning equipment located at the
dtstrict.office.- During 'the span of our study, the district utilized the

featUre.of district-developed CRT's in mathematics, and we thus focused
on, studying CMI use in'mathematics. CRT's for reading and language arts

alto'being developed, but had only begun to be implemented by the end
of the school year.

Method*

This section briefly describes the data sources used in this study, our
. interview sample, and method of data analysis.

Data Sources

A detailed interview schedule was developed, which covered such
information as bacKground in the district; Knowledge of the CMI system
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regardinghow,why., and. by 'whom t.was selected; uses of the system for
testing: andinstruction; technical problems; potential uses of the system;

!,and;effects,of,the",.systeMon.-school organitation and instruction [see
TerrY;f'Crist7.71initzol',..:Edelstein,,tt Rowan (1986) for a Copy of the interview
sctiedule):', Responses': to...these interviews served .as the data -sources for
this.2.sudy., EA' second interview,schedule was devised for district office
periOnnel.., to capture more:detailed i nfOrma ti on concerning CM I-rel ated

:deciiionmaking, planning, coordination, and communication at the district
.

.

level but results of these interviews tare not the subject of this paper].

hiougira.process: of.nomination by district ond schOol site staff, 49
eiiiintniitratiite.and teaching Personnel 'froml the four pilot schools and four

CM1,,Were Selected for our school-level
'sample.Theise,'....,was an attempt to balance the sample with both users and
:,-non7uSeri;::.aii,, Wet( 'as' to incl ude respondents. with ,both positive and
.::negative attitudes tOivard the system.' [Eleven' di strict-level staff members

:effiCe:Were also'interviewed for a Separate analysis of
diStriCt,leVel issues].,Interviewslasting approximately one to two hours

'wèreneldfrOmMàrchtnrough June, '1985 with 26 respondents from the four
ypi 1 ot sites (four . printi pal s, six resource teachers, 13 teachers, and three

det)l and ; 23 reipondents from nonPi lot school s (four princi pal s, four
resoiirce':Aeac hers,' and IV: taachers):

,

The,sample upon which the present analysis was based included the 26
,

individnals from the` four pilot schools. Table 1 shows the breakdown of
thiv:,sample : by school and posi ti on.

Table 1

Interview Sample from Pilot Schools

,School

Posi tion Level

A

Elem.

B

Elem. Mid. Mid. Total s

Principal 1 1 1 1 4
:

..Resource Teacher 1 1 2 1 5

Teac her 5 *1 4 4 14

Clerical s/Aides 1 1 1 3

Totals 4 8 7 26

The four schools included two elementary schools (A and B) and two middle
Schools (B and C). The principal and the math resource teacher were

-7
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nCluded in:the .sample at-each school. In addition, a reading resource
teacher at Scaeol C was interviewed. In each of three schools (B, C, ,D) a

clerical:person or a special aide.involved in entering data into the
comOUter-wasintei7viewed'as-viell; Four or mare teachers in each school
exCept Sch0,01B were interviewed.. .In,School B, where CMI was not
,imOlemented'iven though, it, was a,designated pilot school, we had difficulty
Zfihdinvteachers wholvere willing to be interviewed. Thus, our sample from
that- school included only' one teacher.

ta' Analysis

_ .

ind written summaries were.prepared by the
ntirviewersjroMaudiotape* and handwritten notes. Data from the

Interviews aninterview coding scheme
(SeeAPPendix)*ObtaingeneralSchool::patterns oUre'sponses in the major
categdries of perceived CMI purposes, actual uses, potential uses,. :

perceiveCbinefitsincentivestO:use:CMI, Overall. attitudes toward CMI,_ . _ _ .

_ ancr types resi stancelo using -;J,the system., Such' a quanti tati ve

--='deScriOttonalloWssomecomparisont to be made across 'schools and suggests

s.Pme.;:rel ti onships4amonT:.categories vihich might influence the degree and
-:s040iscif,:,:implementationattempts..-

nadditionlo obtaivamoi.e completedescription of the-pilot
.;,SchbOle.iriiplemei)tation :4)atterns, lie,examined the actual interview
-:itrainscripts';andsummariesifor ,descriptivinformation and illustrative
,quotations that would help provi de': a more qual tati ve '.1picture" of the, f

c hool and theirCMI1mplementation. Examples of 'soMe of the illustrative
quotatiehifrom-Selediedteachersat each pilot :School are included in the

_ . .

'-;Apperidix.SOMe examplesareinCluded:in: the text:;to help illustrate. the
BefOreWeOresent',Our.dati, some cautions .are in

While the district deSignated four: school s as :!gpi 1 cre school s, in

themorieelementary school (A) and:the two middle
1));,:4ctUally'iMplemented:the CMI:System. In addition, as

'the lipar progreised a:few "nonOilbe sChools, actually began some degree of
implementation as well which: blUrreC the distinction between pilot and

_ nonpilotsChOol s; In:the' case oU these nonpilot schools, the strict CM I

tettsWereused, butfCMLequipMent was nOtlocated on-site. Teachers at
._,Ahose rscriool had ;_thei teStsscored,at: the di strict office and

CMI reports as did teachers in the pilot schools.
.EVen.;thOughl.implementation attempts:thus extended beyond the designated
pilot schOOls, we will confine our:discussion of impleMentation patterns
here to:the' original foUr pilot school s.
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Resul ts

n presenting our findings on school implementation patterns, we will
first give jbrief "pictures" of each of the four pilot schools, based on a
coinbinatiOni,fef.both quantitative and'qualitative data analyses. We first
iiii1Vpresent: an'overall- description Of the degree of use of the CMI along
With:comments concerning the general "climate" or disposition of school
Staff toward the,CML-its purpose(s), and how it 'fit into the school's
instructiOn.'::. Then We discuss our findings in terms of several organizing
themes.:".te.,.Provide: further details of the four school s!. patterns of CMI

'imPlementation:-.. (1) technical procedures and personnel; (2) key
instruCtional .'anocL site leadership in relation to the CMI; and (3) general,

attitudes:toward the CMI..

The,1folloWing..School descriptions or brief "portraits" are based on
_date' summarized in Tables'2 and 3. In this description and in the tables,
the Schools are.presented in order Of observed degree of CMI implementa-
tions:'' First is School A, an elementary school , fol 1 owed by School s C and
p, the;two 'Middle, schools, all of which exhibited varying degrees of CMI
implementation; 'the fourth is School B, an elementary school which, as
noted, did not implement the CMI.

,

,Elementary Sahool, A --

chool A :Presented the .mOst advanced and successful implementation of
:the'.'CIII:System:-.The 'stage had already been set at this school for CMI
implementatioN-as- School. A.had previously pilot- tested a precursor local
system:'of:criterion7referenced.testing with goals and_ objectives similar to
,thcisefof...the:.CMI.-- School A's principal had been involved both in setting
. up that-system-and. in selecting the CMI 'as a. di strict-wide system.

School;-k respondents, incl uding the principal and others, seemed to
-share--al.high-degree..of commitment to the CMI system and its purposes.
EighfriSix 'percent of those, interviewed displayed ,a positive attitude
towarthe. CM,I, .with none indicating a negative attitude and one who was

-uncertain;7:.1.As-a--.group,':-they-perceived -more purposes for the CMI than
respondenWfrod the, other schools and -they..shared a .high degree of

-emphasis:on.,its;;purpose as curriculumrelated (71%).- ThiS school was the
only one:: that:had a..uni fied foCus on a curricular .purpose; each of the
other:;schools-haConly an isolated respondent.even mentioning the

---curriculuM -When' referring' to -the CM1's purpose. School A was al so the only
schOOl,.,:,.0.tn-.a.nearly unanimous agreement (86%) on objectives as the focus
of thor;.cirrriculura.:content; the-other school's' respondents indicated more
di verse foci, with generally less than hal f using objectives as their

Would' appear that the 'instructional philosophy of School A
personnel was :both shared by the staff in general and consistent with the

..'nature.and .purpose- of the CMI. This school was also one that explored and
tried:-neW,'-ideas,:a- disposition that undoubtedly facilitated implementation
of .: the.' ,CM I -as.. an innovation. As one staff member stated, "Whenever
anything ,Inew:is- tried in the district, it is tried here at (A)."
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Table 2
Summary Information on Pilot Schools:

Purooses and Use of CM1

School:;:n

percetiad...

Purposes
,.;

How Much
Used Over-

,. all

How used
'Mainly

Degree of Predominant
Actual Use . Uses

Potential
Uses

nUMber, lot

Curriculum R. Ichrs. .

Monitoring. '

..'::Testing, Stan,-

;.

Use tests, but High Instructional:
Planning*,
Grouping*,Diag-
nosis, Pacing
Testing:
Mastery*, A
Min. Prof.*
Assessment

not self scan

:Low-Midi!! lio.rc 1) R. Tchrs.

l) Testing Tchrs.;

21rHonitoring,.
Standardization ')

Use tests, & Moderate Instructional:

self scan Planning,
Grouping
Testing: Mastery
Assessment

Mid-LOW in No. Clerical

1) Testing
2) Standar-

: dizatiov.

Mid in Humber
1) Diagnosis
Parent Conf.
.Parent Conf.

(43%)

(43%)

High in Number
1) Parent Conf.(50%)
2) District Up-
dating/Testing (SO%)
Diagnosis (385)

Some Use tests,' Moderate-

with someone Low

else scan"

Mid-LOW in No. Clerical

1) Monitoring' .AUpdating;
'

Instructional:
Diagnosis,
Planning
Testing: Mastery
Assessment

Mid in Number
I) (valuation of
Staff (43%)

District Updating/
Testing (435)

None Not use Low
tests or scan (None)

*Migh agreement among School's respondents
-

HA LOW



".Table 3
SummarY Information On Pilot Schools:

Attitude Categories

Overall.
Attitudi:':

Level of and
Major Perceived
Benefits

Positive (86%)
None Negative

.Positive (63%)
lomejlegative--:

(25%)
-One Uncertain/
Unknown (13%)

Nigh Level
1) Instruction

(D,P,G,P1) (86%)
2) District Stan -

oardization
(71%)

-Focus on Objec-
tives (71%)

Level of and
Alajor Incentives
to Ute CMIL

Nigh Level
1) Mandated (71%)

2) Please Principal
(29%)

Potential benefits
(29%)

Degree of and
Major Sources of
Resistance

Lowlevel .

Technical problems/
frustrations (57%i

Report/data problems
(43%)

Mid Level
1) Easier to test/

Update (63%)

2) Instruction
(D,P,G,P1)(50%)
Benefit Students

(50%)

Posttive(57%)
Some uncertain
AnknOwn (29%).

One Negati4e,

-Mfd Level
1) Easier to test/

Update .(71%)

2) Instruction:.
(0,PA,P1)(57%).
Expectations for
.teachers .(57%)

Mid Level
1) Mandated (25%)

Easier/Faster(25%)

Mid Level
1) Mandated (29%)

Easier/Faster(29%)

Nigh Level
Technical problems/
frustrations (88%)

Slow processing/
reporting (75%)
Inadequate training

(50%)
Takes too much time

(35%)

"Other" (38%)

Mid Level
Technical problems/
frustrations (43%)
Report/data problems/

(43%)

Too much class time
(43%)

Lack of confidence
in tests (43%)

"Other" (43%)

Uncertain/
Unknown (100%)

Low Level
1) Instruction

(0,P,G,P1) (50%)
District Stan-
dardization(50%)

Low Level
1) Mandated (50Z)

Mid Level
Too late in year

(75%)
Inadequate training

(75%)
Too much/too rapid
change (50%)
Technical problems/
frustration (50%)



Ltechnicaliprocedaires:and personnel. Although School A did not
.support person to operate the hardware and

the'CML:: the resource teacher performed such a function,
May 'ofIthe 'technical 'frustrations evident arriong teachers at

'soMe4chools.::Whohad.to deal:directly with the system hardware. Several
teaChert;did.'rePOrt:encoUnteririg; problems' in using the' system (as would be
expeCte' d.:....irialmost'inYsinriOvation or implementation attempt); however,
.iinlikeicime:teaChers,at,:other .Schooli, .School A teachers did not seem to
seeSiki.i.prOblerni.eas*overWhelming' but rather .as more of a challenge or as

...::nUisinCe.i.!-.tO*VercOMe: so 'they:Could move on. For example, a representative
'cOmmentbypOne.teacherwas'that "Like any new system it .. . has its little
:idiosynOraties'.you d."Ihave- to work out . . . all that s been pretty much
ellMihated."H'

.:Schclot'A had'a-resource teacher (RT) who was centrally
nVC.,l4edlri,the.:.operationi.otthe:CMI system and who played a Key role in

.schobl. In: addition to coordinating the technical
RT faCilitated the school's focus on

inatrUCtional.'applications of the CMI. The RT interpreted results from the
,-CMI --repOrts'i.to individual teachers;, assi sted teachers in focusi ng on
initriictiOnal'dijeCtives in lesson planning; worked collaboratively with
teachers:at each'. gradelevel to coordinate grouping of students for
instruction pased 'on:their,degree 'of masterY or non-mastery of district
objectiyet.ind;:An addition,.:served as a learning specialist providing
:instructiOnor-thosegroupsof-students:whO had not mastered particular
'objeCtilies.::and :thus needed:specialized help. The RT operated a learning

abil, specifically .organiz4 to ..provide such instruction.. Because the
"maSter-.S;.teacher",(RT) -coordinated the CMI, worKed with teachers to use CMI
nformatiOn in their instrUcti on, and provi ded extra instructional hel p to

stippleMent;'leaChers'; own teiching efforts, School A appeared to correspond
to'.the:desCription'; Of..."Baker"-School District in a study reported by
WilliaMS:and Banks. (I-984).

The"importance of the:11T's role in CMI implementation at School A was
illustrated by one teacher's comment that

(RT) gave us an inservice on (CMI) per grade
level ... (It was) very eftective .
(For ongoing support) that would be (RT)
again. ... she is very supportive of the
program and gives extra in-service (is) there
if you want extra help all you have to
do is go next door and she's willing to help.

As mentioned earlier, the principal (P) 'also provided support and
leadership for the CMI. A teacher commented, ."I think it's (the P's
support) absolutely (that encourages CMI use), and I think that there is a
willingness on the staff to cooperate with the administrative point of
view." Another teacher stated, "(The Principal) is very, supportive of this
system." This combination of administrative and instructional leadership
seemed to be an important key to the success of the CMI at School A.

Degree and focus of implementationuses of CHI. Teachers at School A
used the CMI to a greater extent than at any other school ("a lot" compared
to "some" at the two middle schools and "none" at the other elementary

8
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school ir, predominant uses were instructional, especially for
.plaing ,and grouping--for both of which there was high agreement (both
86%):::,,,.:Compared:"to other: schools, there was also a stronger indication of
,.CMI;USe',.by:SchOOlf:A teachers for other instructional applications of
diagiintis, and-pacing. (both 43%). There was also high agreement on using
.the.CMIfOr;aisessment,of mastery and Minimum proficiency (57%). In no
..Other...SchciOls,:was:there such high agreement (and such high agreement for
-rmUltiPle;usei):4thong:'respondents concerning use of the CMI. Apparently,
.,Itheir...shared:;suppOrt: fOr _the CMI and its multiple purposes were closely
'rel'ateC,ta-and- facilitative of their shared multiple uses, and especially
,their..idstrUCtiOnal'.uses, of the CMI. Examples of teachers' reports of

. T 4 .

their cmI : uses.,are:shown in Appendix F.

Respondent attitudes related to CMI. Not surprisingly, School A staff,
".had;the; most Posi title atti tude .toward CMI (86% positive and ,none negative).
One teaCher itated; "What I really like about it is .. that it does
;correlate ,ierY'elOsely with the CTBS . I can't think of anything I really
don't:.1 ike:,abont it." Al so indicative of teachers' posi ti ve regard for the
systeM Was SchoOl-,A's highest average number of benefits reported per
respondent (4:3, ,vs. 3.4, 3,3, and 1 for the other three schools). In
addition, again.:Consistent with their high degree of shared responses
concerning CMI.PurpOses, instructional philosophy, and uses of the CMI,
School A had the' highest shared perception of all schools on CMI benefits,
and eipeciallY- instructionany related benefits (86% reported benefits of
.diagnosii, planning, grouping, or. pacing; 71% suggested a benefit of
improving instruction. by focusing on objectives).

ConSistent With this Pattern, School A exhibited the least amount of
resistance and the most perceived incentives toward using the CMI.
Although respondents seemed strongly influenced by being mandated to use
the CMI, School A Was the only school to list pleasing the principal (note
the earlier disdussion on the principal's strong suppart for the CMI and
his apparent "school -climate" leadership) and potential benefits as reasons
or incentives for using the CMI system.

Middle School C

School C, a middle school, evidenced the second highest degree of
implementation of the CMI among the four pilot schools. The principal and
staff, however, did not have the same degree of commitment to CMI, the
shared instructional philosophy, the perceptions of CMI purposes, potential
and benefits, or, the CMI uses-tbat were evident at School A.

The predominant purposes of CMI reported by School C teachers were
testing-related:L testing and mastery assessment (75%); monitoring student
progress (38%); and standardization of district measures of mastery (38%).
For, example, individual teachers mentioned CMI's purpose as "(focusing) you
on the proficiencies" or as "assess(ing) mastery of skills and objectives
their curriculum focus: 38% responded that their focus was on objectives,
while the same number used the text as their curriculum focus. Thus, they
did not appear to have the same degree of shared instructional focus or the
shared curricular purpose of CMI that was evident among School A teachers.

9



_CPU procedures and personnel. When School C's CMI implementation
began; the: math resource teacher had coordineting responsibility, which
primarily ihvolved 'setting up files for all CMI tests. With no technical
stipport 'avai I abl e,: teachers scanned their own tests. Later, School C made

chirige lin its CMI opOration. The reading resource teacher assumed an
instructiOn0 -support role, which included advising teachers on using CMI
informition,, somewhat similar to that of the RT in School A. In addition,

subStitute' teacher. with two free periods was assigned the technical
Support.'jfunction-of scanning tests. Teachers were reportedly relieved when
they tho longer had_to scin.their own tests. One teacher seemed satisfied
with-the'arrangement of having the scanning performed by a designated
Persoh,,, "All scanning is done by the resource teacher or in -assistant,
and:the 'tests are Well organized in files and ready to administer."

ey personnel. As mentioned above, two RTs were involved in varying
ways-in School C s CMI implementation. The math RT initially coordinated
the :tests aticrtrie- filing system, but did not deal with instructionally
related' support.to teachers. Approximately midway through School C's 1984-
85 CMI.implementatioh,. the reading RT did take on a more active role in
providing instructional support to teachers in using CMI information. As
already .mentioned, 'a technical support person was added to the staff to
scan the CMI tests. The importance of that support was illustrated by one
teacher's comment:

Unless ,we have an aide W put these tests through
the scanner, I don't see how a system like this
could . function, and that's just with basically
two of us (using it all the time) and just a couple
other teachers involved once in awhile. I have a
queition in regards to how slow will (the) system'
become when more teachers and more schools are
i nvol ved.

While ,the principal (P) gave positive verbal support to the CMI, he did
not appear to take an active role in its implementation. One teacher
stated that "(P) told me I'd like the system" but added that "(P) never
gets involved."

...Degree...-and focus of inplementation--uses of CMI. Overal I, the response
,of,,.School'.C' personnel .was that they used the CMI to "some" degree. They
:had.' the C..seconhigh, est 'rate of usage: 2.4 different coded uses per
Tespondent:compared...with' about twice that much (4.6) for 'School A staff.

:BothSchool.A:and School' C'evidenced an equivalent total number of
. differentruses,Which w.as'cOnsi-derably higher than School D, whereas School
_B. respondentsi.reported. no uses .However,'; at. School C there was less
unani_mity:...ef uses.. than. 'at. School A, with the highest reported uses (at a
Moderatelevel) for instructiOnal uses of planning and grouping and for the
testing7=related.',use 'Of1.,asiessment of mastery (each 38%). Thus, there were
feWer instructional_uses_et_the_CMI...at.School C than at School A. Appendix

incitides .eXamples:'of teachers' explanations of their uses of CMI results.

....The one ,area 'where..School C was higher than School A was in perceived
potential,:Uses of the CMI:. School C staff saw Illor; total potential uses
.(11, .vs.`8 'for School-A), 'as well as more'per respondent (almost 3, vs. 2
'at A). One explanation could be that since School A staff reported more
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actualuses;-,;.00tential , uses by'definition would be more limited than at
,otherl.scnooltStaff members at both Schools A and C saw considerable
potential'Aii.eoftne:.CMVfor patent conferences' (43% and 50% respectively),
villilettatfiaitthe':Othersdhoolt did not'give sun a response. Other
potential uses menti oneCby seVeral, School -C staff included testing or
u0datingfcirtWdistrict, (50%) and, student diagnosis (38%). One School C

-,teaCher,,:safOcthit!theCMI might be useful for conferences wi th*parents in
:prOViding':.sPecifidAnformation about student strengths and weaknesses."
4.knothet-teicher:theught that

in;ha:vefeedback . . . ... this school, this
class ' had problems witti these particular types
ef.eonCepts think that_might be beneficial

Ithe whole -dittrict.

Respondent attitudes related to CHI. School C alio evidenced the
second-highest positive attitude toward the CMI (63%, vs. 86% for School
A). :School: had two staff. members (25%) With a negati ve attitude,

. .

while School A had none. While one teacher said, "(I think) the CMI tests
are gOod -(they) help to assess if a student really knows the
material,"-inother teacher' who was initially positive toward the CMI had
begun to have some negative feelings:

Wien I was initially told about it, I thought .. .
we're going to have these tests graded, and that's
great,. and have all this information back, and it's

_wonderful. I didn't realize that I would have to do
so much.

The same teacher also said, "I would like to know more about . .. its
capabilities . . and I haven't had that question answered."

School C staff apparently telt less motivated overall than School A
'respondents to use' the CMI (only 25% reported "mandated by districe and

. ,
,

25% .!easier" or 'faster to update" as incentives to use the CMI). These
incentives were-nearly identical to those for School D (the other middle
school ). staff.

Surprisingly, even though School C was generally second to School A in
CMI use and in most areas related to attitude, its staff had the highest
apparentresistancer-of the four schools to the CMI, as measured by our
.coding'tcheme. They indicated the most sources of resistance as well as
the highest average number of . sources per person. Strong sources of
resi stand& Were technical profilems leading to frustration (88%), slow
Processing:'or, reporting', (75%), and inadequate training (50%), the highest
or nearly, tile highest response percentages for any school in these

, categories. -Examples of teachers' comments illustrating such sources of
resistance are given in Appendix F.

;'..;:thesecond middle school, was the remaining school among the
irilcit'jciloOltrAo::,eXhibit implementation aCtivity related to the CMI. The

_

:averagejklinberof :different purposet per respondent (1.9)' was second to



-Schoolt.A (2.6) but abOut the same as School D. Reported purposes of the
CMI'Were diverse with the predominant purpose being testing-related--
testing':-and. assessment; of mastery (57%). One teacher said that the CMI

:be based on the.CTBS test." Another described the CMI system as
the ng: of Jests, and having them on the computer and having the
comouter-grade.:,them."-Forty7three percent cited district standardization
of maiterilmeaSurement. as a purpose. One of these same teachers repl led
that '.,T.t.ie.;CMIH.tests tell "What the district expects." Staff was split
betWeOn'objectives.and minimum proficiencies as the focus of their
curriculum..,(43%.each). One of the teachers said that "they (the district)
have,their :objectives and (I) fall in line with their objectives," while
'another said,. "We. are supposed to be getting them to pass e proficiencie
to,:graduate.

,CrII,procedures and personnel. From the beginning of School D's CMI
ArriplimentationLeffort, a clerical aide was the key person in setting up the
,sytem .and---scanning:tests. One of the three math teachers used the CMI
-.:.'tests.:extensively.and'did, much of her own scanning. Two other math
teaChers used. the CMI to &lesser extent, while a teacher near retirement
used:it'very little.. One 'teacher said, "I know that (the aide) uses.

it :Y'. most often, but who's actual ly responsible I don't know."

Key. personnel. As stated, the clerical aide provided the technical
support-for CMI operations. Some of the teachers felt it was important
having the aide as they were reluctant to scan tests themselves. For
example, one ststed:

The one who does all the inputting and everything is
(the aide). Now ... at least one of (the teachers)
inpuzs on and off too. I don't bother. I figure
I'll probably mess the thing up.

The math RT had a positive attitude toward the CMI and reportedly was the
coordinator, as the clerical aide's supervisor, but played a limited role.
Thus, there was no instructional support to help teachers use CMI
information. Teachers were on their own as far as using the CMI in their
instruction was concerned. The principal's interest in and support of the
CMI were low. His attitude toward it was not clearly either positive or
negati ve .

Degree and focus of implementationuses of the CHI. The overall
degree of uSing the CMI was "some." School D staff reported fewer total
different uses:and number of uses per respondent than both School A and
School, C.: The latter figure fin- School D. was half that for School C, which
in turn-Was',half that for School A. Uses-were somewhat scattered, with
those, Mint frequently mentioned tieing diagnosis, planning, and mastery
asseisment (43% for each). No other uses had more than one response.
ReOorted potential uses,were likewise lower in number than for Schools C
.and'A,''. with the only two mentioned by three or more respondents being
evaluation Of staff and district testing/updating (43% each). See Appendix
F for. representative 'comments concerning teachers' uses of the CMI.

ReSpondent attitudes related to the CMI. The general attitude of
School_D staff toward the CMI (57% pesitive) was considerably below that of
School A-(86% positive), somewhat below that of School C (63% positive),

12 14



but.coniiderably above School B (0% positive). One School D teacher said,
"I 'like: knOwing what the district expects"; "I like the way it's set up .

there were- Some negatives to start with but the way it's going is very
-good"; -and "I like the consistency of it, the problems are consistent from
test to test." Another teacher was negative:

I was anxious to try it ... My reaction was let's
et this thing underway. Consequently I found
every single bug that was in the program. My own
proficiency tests are much more inclusive, ... much
more valid, are easier to administer, (and) much
more economical to my. time.

The total number of reported benefits, as well as the number per
individual, also were third but close- to the number reported at School C.
Primary benefits. indicated were ,"easier to tedt/update" (71%),
instructional uses of diagnosis, planning, grouping, pacing (50%), and
,benefits- for Students (50%) Standardization of district measures of
'mastery -iyas-arso mentioned as a benefit by vine (43%). Incentives for
using the2CMIwere the same as for School C: two responses (29%) each for
"mandated by di strict" and "easier/faster to update." Sources of
resistance,to using CMI were.about the same in total number, as for School
C,.bUt;somewhat lower (4.4 vs. 5.3) in sources coded per person (both of
these fi§ures were ,higher than for School A). The predominant sources
included,teahnical problems leading to frustration ("that's my main problem
is the.technical aspect of it"), problems with reports or data ("the matrix
did not- gi've the 8th graders credit"for having passed the 6th grade test"
and "the-matrix did not agree_at all with the printout"), too much class
time,inVolVed ("there's an awful lot of work to be done in the
,classroom;.. . . for me to take time out of every day to shuffle these"), and
lack ',of confidence in' tests (see earlier quotes concerning one teacher's
beliefi-in 'the clear superiority of self-developed tests).

Elomentarp School B.

....Although named -as a pilot school for 1984-85 implementation of the CMI,
Schciol''BH.did,not participate in the' pilot effort. The school did have a
half,-time.'clerk in charge of. the equipment and scanning, but the clerk
reportethscanning,:tests only a couple times for one or two teachers. We
.were.,,able::to:Interview 'only one teacher and a total of four staff at the

,.'school;'--Including. the clerk.' Three of., the four reported "monitoring
:,,Stu-dent progreSs"..-as ,the purpose ofCMI, while there were scattered other

, phrpOses':?soggested by single -respendents.

cpi.r:.techniCal procedures and key personnel.. As there was little or no
use. ofithe.CMI, .there is li ttle informati on other than that the clerk was
.ayailable to scan:CM I tests if teachers, would use them.

Degree.and focus of implementationuses of CHI. The .principal did not

encourage.:: the ...use of the CMI. One teacher commented that CMI "was not a
,priority!:,::of:the school. The 'RT and the ,single teacher interviewed both
repOrted'Morale problems-at the school which required attention, leaving
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little time for trying out the CMI system. In terms of potential uses ofthe CMI, few were mentioned (the least of all pilot schools) and no
potential use was suggested by more than one person.

Respondent attitudes related to CHI. There was no respondent from
School B:with a clearly, positive attitude. All four were coded,as either
uncertain or unknown. They did mention two benefits of the CMI:
instructional uses of diagnosis, planning, grouping, or pacing and
standardization of diStrict measures (2 respondents for each), but the
number of.benefits given were much lower than for the other schools. The
'Only incentive for using CMI that wis mentioned was "mandated by district"
(2 of the 4). The number- of sources of resistance to the CMI was not far
different from the other schools, but the types of resistance involved the
lateness in ,the ,year (3 of 4), inadequate training (3 of 4), and too much
ca. too rapid change (2-of 4), in addition to reported 'technical problems (2
of 4) which seemed a more predominant 'resistance at the other schools.
School B staff, because of not using the CMI system, probably did not have
an opportunity to encoufiter the technical problems themselves is was the
case at ,the'other school s.

Discussion

In examining our data, related to the implementation of the CMI system
at the four designated pilot schools, we found wide variation on all
factnrs we _studied,- from reported purposes to instructional philosophy,
,actual ind potential uses of the CMI, attitudes, sources of resistance,
percei ved benefi ts, and incentives 'to use the CMI. However, we found in
.generai,a consistent ordering of the four schools along all these
dimensions. , Such patterriS can indicate relationships among the dimensions
.that in'turn can.suggest hoW schools might plan their CMI implementation
efforts 'for greater effeCtiveness.

In degree' of implementation and in the disposition of ,the staff to use
the CMI, Elementary School A was clearly the most advanced and the most

positive toward, the CMI, followed in order by Middle Schools C and D, and
,then Elementary School B, which actually did not implement the CMI during
the: pibit period we studied.

We will organize our discussion of these implementation findings around
several factorstechnical procedures and personnel; focus on instructional
uses; key instructional personnel; site climate and leadership; training;
and attitudes and incentivestwhich appeared W be influential in the
nature and degree of CMI implementation efforts at the individual school
sites.

.Technical Procedures 'and Personnel

Technical and' time problems.inhibited smooth operation of the CMI
system 'in some schools. In one' school to a greater extent (C) and one to a
:lesser bdegree: CD), at least some teachers attempted to scan their own tests
and tYpically=found that it required a good deal of time and became
frustrating. We found that the schools achieving the most complete
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mPlementation in the pilot period had designated particular staff members,
eiher'en..aide or clerk or a reiource teacher, to operate the hardware and
.perfor-ru the :Various tasks associated . with using the system (e.g.,
tnaintaining'ind,.disstribUting files of tests and ansWer sheets, collecting

...answer:,sheeti`and answer-keys from teachers, scanning these into the
-,.00mptiter'sYstemi and returning.the test sheets or delivering the output
.reports:to.the:ifeaCheri). . One school (6), which began the pilot

.:imPlethentatiOn.With teachers performing their own scahning,,later
...designatiCa 'Staff- member to assume responsibility for the scanning. Some
teiChersrepOrted.,-relief that .they no longer had to deal with the system

,hardware:_,:Orie,teacher,,forr.eXample,:commented that much time was wasted by
feitile'r*.beiore arkrafter scnool dealing with technical problems with the

scanner,';which'catited resentment among teachers.

. s . reported in a companion paper on barriers and faci 1 i tators to the
: CM I mPlernentati on ,(Terry,. Cri st7Whi izel , Edel stein, & Rowan, 1985; al so

see;:Crist4Whitzel; et al., 1985), :lack of both- time and..access to hardware
Weilfe:`,generally,probleths for teachers in their efforts to implement CMI.
When 'teachers:.were,responsiblefOr 'scanning their students' tests, they
barelY:.hed.enoUgh:time,to deal witri the-ihardware and its frustrations; let
alone' plan instruction: based oP :the CMI information reports they received.
ThuS;:',:1acic of tithe also inhibited teachers 'attempts to use the system to
enhan6e:Itheir;:teaching.

n three school t; :teachers did use CMI resul ts for instructional.
purPoses.,.::::Where,':CML-implementation' was Abe most advanced, there were more
refrirtediristructional.applications of -the information received on CMI

.with the mcist,complete implementation, the resource
:.s..teaCrier,:and:ily.teacheritLreported using the CMI for grouping students and
--; pl annyig ..instricti on; seVeral '... teachers al so reported using resul ts for
diagnoging: learning..needt and for -Pacing instruction.: -In addition to these
natrUitiOnaluais,,,::School A teacheri,:al so:reported, testing and assessment

tWo middle:]'Schools (C and D), about half of the
teacherii,rePorted':usei-foe..diagnosing:.and planning (School D) or for
.plarining:.,anCgrOuping.:(School -C). 'It:seemed that when there, were both (1)
more:..rePOrted. i riStrUctiOnal uses and' (2) .consi stency of those uses across
itaf*.;:,:4s;:atsoriOol T.A;:- there also tended ,to be a greater' degree of .
imPleMentatien:'of the CML. ,In the schools where staff .reported more
inStructional uses, they:also generally perceived more potential uses of

notable±exception. was School A; it seems likely that its
staf,,r.:thembers perceived asMore limited array of potential uses because they

, ,
reported,a.:;.higher number of actual uses.

ejound,- that ,the;two, school 'sites with the most effective
mplinieriiatiOn 'ot ,the_CMI'system, particularly as it related to
nstrtiation;,.; hiCdesignated a:resource teacher to have coordinating

responsibilities fOr:the CMI. In two schools (A and C), this person
teathers and advised them about objectives and

fo6Us: on "as":well as pessible instructional strategies. CMI uses
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Were greater, in School A where a resource teacher performed this function
-from, the beginning. In School C, a resource teacher began to take a more
active,rolein encouraging instructional uses midway through their pilot
implementation.:. In the school (D) where an instructional resource person
did not Perform such a function and teachers were left to their own
inttiative to use the information, we tended to see less instructional
application of CMI information.

te i late. and Leadershi 0-

We:fOundthat'aitey condition:for. a high degree of CM1 implementation
and ttS instructional appl Ca ti ohs. 'I:Seemed f to- be a supportive school

..11c11mate;iiiith:,a,Strong.::sUPportivi principal' Who valued the system and
.eneOurageCitSiMplementation byleaChers. In sUch a "supportive school

:or7:most of.tfle staff :share an instructi onal phi 1 osoPhY
:.:..6.9PsiStenVWitkthe.purpose(s) :4.of the CMI as well as an attitude fostering

heekOlOiati On of :neWideas almed:.at improving teaching and learning.

school:'withtne hi g hest degree 'of CMI
-11111PleMen ta On ,',our.::da ta Showed: tha t the pri nci pal , resource teacher, and
-near111-3-;.0achersintervieried agreed:thata''primary purpose of the CMI
waitojcicUsOn':.cUrricultiML.Content,andl,insti-soctional :objectives, and they
s.i0Oir.thaitheir.C40.1.PUTUMwat:,.Objectiie,-based.l.'khigher degree of CMI
linplebentattonihUt::seemeCto be,aisociated,with multiple shared purposes
f the syst.em by all levels of

. the . schOO1 stiff and a shared staff focus on
Objedti,Vedr14evinitruCtton,':.a,condition:that seems consistent with the
natUre and pUrpOSe Off-. the': CM I and : thus, perhaps faci 1 i tates CM I use.

.-.IntheSCilools,1-withthe. least eVident degrees of CMI implementation,_ _

liestaffated:,:diVerse andindividual purposes for the C111,, as Well as
*werinstrUctionalpurOosei;;,the focus of their, instruction and their
,OVeril 1 attituOes toward the systeni al so varied.. -These school s evi denced

CMItesting,'system; no key:instructional leader to,

guideeachers' in' curriculumdevelopillent and instruction; no organizational
Or9u1WWASSist-.teachers.WithcurricUlum; more CMI problems cited; and
1PPre negativeor:,uncertain. attitudes:.about the system.

Wherel ihe-,principal and/or -the ;, resource teacher was fully supportive of
thesystem'and'explicitly promotecLits use'by all teachers, =ore tended to
bei(greiter, deg ree: of :acceptance OU the system, consensus of purpose,, 4 "
Coordi nati On the use of the,,mstem by the resource teachers, and, _ . ,

.--,integratton:.of.the cmvintoteachers v classroom management practices. In
these::!cheol,s,key, per son-s.Coordinated instructional activities; more

andPotenti al benefits"of the CM1 were reported; and
fewersoiirceiof resittance were' Menti oned.

, , ,

,rincipalssuPport:Of':_the CM I varied. Where the teachers reported
hatthei[were -not:required' to use the:system by thei r pri nci pal s, we found
c?,usageofthesystem or,less4 usage, than in schools where key personnel

, were su00,orti4e OUthe' systemSOmeprinciOals didn't show much interest
its:Use .was necessary. In these schools, use of

't1*.sy staill was sporadic, or nonexi s ten t
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Training

'While -the CMI technical training, provided by the district was generally
reported' to be adequate-and the technical support was considered to be a
key factOr in the 'ability of school personnel to deal with the hardware

_system', as doted el sewhere (Crist-Whitzel, et al., 1985; Terry, et al.,
:1985):: quite a number of 'interviewees in the school s fel t more training for
instrUctional uses of the CMI.was needed. We found that technical support
.perSOnnel,' whin.available at the pilot school sites, and resource teachers
,also..played'an'4mportant role in aSsisting -teachers to use the system
.hardwarevaccording..to.teachers we interviewed. However, CMI-related
training'...focusing.on.instructional applications of the system was
.noticeablY'absent.in these schools during the- pilot phase. The only such
-.instructionally' oriented training in evidence 'Was provided informally by
.IndiYidtial resource' teachers at some of the sites, apparently on their own
initiative;

Attitudes and Incentives

In general, there appeared to be an absence of incentives or rewards
for teachers in the pilot schools to implement the CMI system. On the
contrary, many teachers seemed to feel that the CMI implementation
rePresented a."Mandate from the district, imposed without any involvement
on their part, findings consistent with' those presented for all school
personnel In the' analysis of barriers and facilitators. In addition, CMI-
related, tasks brought added deMands on teachers' time and thus sometimes
detracted%_from their other instructional duties and activities. It is
impOrtant:,to- note 'that a majority of the teachers interviewed had generally
positive-atiftudes tOw,ard the CMI.and its potential uses; however, many of
theM mentiOned negative features of the system. Typically, teachers did
not perceive positiVe personal .incentives beyond what..some of them could
envision on their own as having a positiye impact on their testing needs
and their teaching effectiveness. And, while many teachers could indicate
at least sOme incentive to .use the CMI, we found no mention of any evident
rewards to teachers for exemplary use' of the system....t .

. There seemed to be a relationship among attitudes, perceived incentives
and CMI,benefits, and 'the degree of implementation (especially
instructiOnal uses) in the schools. In School A, the staff shared the most
positive' atti tude 'toward ,the CMI of all the school s; they al so saw the most
benefits'in, the systeM and focused the most heavily as a staff on the
'Instructional, benefits; had the least amount of resistance toward the CMI.
Althou4h :they, like the other" school s' staff, reported the district
Mandate-as arr,incentive to use the CMI, theywere the only staff to be
motivated itt.'Well to use the CMI for its positive potential or to support
"(please)*-the., Principal.

he Finding's in-Perspective
,

'Consideration of' some general principles regarding attempts at
implementing innovations Within organizations will help to place our,

findings-ein; perspective by pointing'out that OKESD is not unique in the
problems or:the outcomes of its implementation efforts, but in fact the

17

19



district operates like many other similar organizations introducing new
programs.

A comparative example: implementation of an instructional information
syStem, irs a school district. In a study of a somewhat similar innovation
attempt,-,.a;school district evolved its innoVative computerized
instructional .mangement, system over a period of several years. It might be
useful_to point out some-general comparisons, of that district's successful
implementation with the initial efforts of OKESD.

Wil,liams:and Bank (1984) .studied "Baker" School District which
iMplemented a program somewhat like the CMI system in OKESD. Baker, at the. .

time,Of .the study,';had been involved in developing its CRT system over an
eight-year:Period. The system' was based on CRTs coordinated with the
district curricular scope and sequence, similar to the CMI tests except
that the:CRTs were all --teacher-developed. Its earlier years, like Oak
Knoll's.pilot'phase we studied, inCluded-some resistance from teachers and
adMinistrators. .Howeier,, after time the rate of adoption of the CRT system

.

by teachers_ was,Ivery. high.
.

Operationally, Baker schools showed some similarity to School A in Oak
Knoll, the school with the highest degree of CMI implementation during our
study. In Baker, there is a learning specialist in each school who
provides CRT support for_teaChers similar to that of School A's resource
teacher:.

the learning specialist .. functions as a resource
- to teachers .and makes it possible for them to act upon
the diagnoses implied by their students' responses
on-CRT tests ... brainstorms with the teachers about
instructional alternatives. More importantly, he or
she provides extra instructional time, on a pull-out
basis, for.children who,need it. Learning
specialists coordinate and facilitate the CRT
testing, maktng sure that the teachers review and
act upon them (Williams & Bank, 1984, p. 276).

In.addition to these.support functions, Baker's learning specialists also
"provide in-service sessions about the functioning of the CRT system for
newteachers,. and they update experienced teachers about new policies"
(p . 276). Thii function is consistent with the suggestion we make that
resource 'teachers be utilized In CMI training.. In Baker, the principals
play a key instructional support role and are expected to spend
considerable time in_the classroom, as well as to review CRT results with
teachers.

Reasons 'given by Williams and Bank (1984) for the success of the CRT
.system'in Baker district included: (1) high levels of teacher partici-
pation'(and:their early-inifolvement) in tormulating the program and of
familiarity with ,the system;' (2) program worKability, with a practical
,stiffs,deVelopment Program providing teachers with skills in acting on test
:results; ,(3), integration of all parts of the system, especially support
fr:9th others' in the school such as the learning and media specialists; (4)
inipact on, planning which was both regular and collaborative, part of this
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impact resulting from the fact that teachers were quite articulate about
:ine positive uses of the CRTs. Other key elements of the CRT program were
its provision of common goals and expectations; its encouragement of
collegiality' in the school s .with a culture of cooperation and teamwork;
and a sense of shared values and commitment to student achievement.

. These characteristics of a successful district implementation of a
system' siMilarin many ways to the CMI amplify the model of School A in
OKESD"which showed the most successful CMI implementation.

concluding . practical perspective. It is important to point out that
effecting an.innovation takes considerable time. Our study encompassed
only the first 'halt-year's effort at a pilot implementation: its problems
and successes, need to be considered in that light. OKESD has had a start
in its- CMI,implementation and, although its start was several months later
than originally planned, such a late start is probably not unusual given
the technical_ nature of the CMI hardware and software and the number of
potential .prObleMs that could (and did) occur as a function of the complex
technology. In another study of the implementation of computerized
manageMent systems in school districts, it was found that it took the
districti five lo'eight years to evolve their programs to a relatively
-advanced state..(Williams & Bank, 1984).

In view of-the relatively short time span we studied, it is important
to acknowledge the successes of the.CMI pilot effort. First of all, it was
intended I°, be" a pilot %est": any pilot test is going to surface problems
ancl,"bugs". To the extent that the district "surfaced". all the technical
"bugs" that it did .and solved many of them (including many of those we have
listed 'in' our report), the pilot test can be considered a success, albeit
perhaps' a 'qualified one. The-district learned a good deal about the
technical :nature of the system and about its use in selected schools:
such.--knowledge will provide a great deal of information that can be
used constructively 'in pl anning and coordinating any expansi ons of CM I
implementation' (such as its extension to reading and language) or in CMI
implementation at new school sites. The district did have some examples of
successful:CMI implementation and use, particularly at School A, which can
serve,as, models to other schools in the district as to how to go about
implementing the CMI effectively.

Significance

As more districts incorporate technological innovations, focus on
ensuring...student mastery of basic skills, standardize their curricular
objectives: and align their testing systems 'with their curriculum in
efforts toreform their educational programs, there will be increasing
interestAn implementing computerized instructional management systems
suCh,as the' one' examined in this paper. Other districts can benefit from
the- eiiperience of Oak Knoll. Particularly, patterns of successful
implementation and use of such a system can provide guidance to other
districts,just planning or beginning implementation of their own
computeri zed lnstructi onal management systems.
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CODING MATRIX revised 6/12/85

Personal History

- 2 Personal identification number
10 George
20. Hubbard

- 30 Ocala
40 Meyer
SO Sheppard
,60. Shields
70 Slonaker
80 Pala
90 District

4 Position/Grade
T 'Teacher.
R 'Resource Teacher

00 Other

Nphest Grade
-Non-teacher

K - 8
P " *Principal 9 Unknown

A Aide
C Clerical
E Comp Ed
V Evaluation
U: Curriculum

.Years in district
99 Unknown

Pilot status of school in which employed
P Pilot
N. Nonpilot

level of school in which-employed
E Elementary
M Middle

1011.1181ank
-"

..Purpoie/ComMunicitions (statement of purpose, use'of system)

Monitoring student progress updating

-CurricUlum fOcus on_content and instruction/objectives

CTBS and assessment of mastery

,-EvaluitiOn'Of teachers leacher performance

ncreasejest:Scores.
:

,Standardization of distr4tineasures of,mastery



CODING MATRIX p. 2

'Curriculum/Content

20 Content Focus: Choose the one that applies.
0 On objectives (objective-driven instruction)
I On text or other
X Unknown, not mentioned
M On minimum proficiencies

21 Change in textbook use
Y Yes, there has been a change
N No, there hasn't been a change
X Not mentioned, unknown

22 Change in scope of curriculum
M More extensive

, L Less breadth
N "lo change
U Coder uncertain, protocol unclear, respondent undecided
X Not mentioned, unknown

23-25 Blank

'Testing

26, Change in amount of testing with tAI/updating
'M More testing
L Less testing
N No change in amount of testing
U Uncertain, unclear, undecided
X Not mentioned, unknown

27 Difficulty of testing with CMI/updating
M More difficult to test
L Less difficult to test
N ,No.change in testing
U. Uncertain, unclear, undecided
X Not mentioned, unknown
C landitional

28 Type of tests used
C CMI
U Unit tests from texts
to Teacher's own tests
X Unknown ,

F :Unit,,tests with teacher's awn tests
G CMI with unit tests
H ..CMI With'teacher's own tests
J. CNI.uitn unit and awn tests

-Whether-student performance on the CTBS objectives
Yes
No

Unknown, uncertain, unclear

affects grading



nstructión ipplications

CODING MATRIX p. 3

test results and/or matrix: Non-CMI

how test information is used: code each of the
following that apply; put in X when it doesn't.

Grouping/Placement

Planning

Diagnostics for individuals

acing

14astery assessment

inimum competency for promotion/graduation

ther applications of test results and/or matrix: Non-CMI

areni Conferences

Student conferences

'Family, tutoring

Evaluation

How CMI information is used: code each of the
7'fowing %hat applies; put in X when it doesn't.

Grouping,

Planning

Diagnostics for individuals

,1

Pacing

proficiency/competency



CODING MATRIX p. 4

dating 'other areas
CMI
Matrix
Nothing ,

SUbject area not applicable
-Unknown

resent:system used by person for updating math only

Nothing

_ .

SUbjectarea not applicable
Unknowfl -

Time spent on CMI, updating, etc. (in hours per month:

miltiply daily by 20, weekly by 4)
1 0 - 5 hours/month
2 6 10

4 16+
9i. Unknown

Change:in time use
More .

Less-

No change',

-' Uncertain (interviewee)
Unknown (to _coder)

',Conditional

Planning

Scanning

Recordkeepl n

coring

Meetings

Other

B1 ank

and clerical

28



Potential Usage

22 - 24 Possible uses for the system: code each of the
following that apply; put in X when it doesn't.

22 U Updating/Placement

23 G Grouping

24 L Lesson Planning

Diagnostics for individuals

Pacing

Mastery Assessment

Minimum proficiency/competency

Parent conferences

Student conferences

Family tutoring

Teacher evaluation

Testing

CODING MATRIX

Card 2

0 Other

Blank

TechniCal

Primary users of hardware
T Teacher.

Pr inci pal

Resource teachers
Clericals
'Other

A Aide
Unknown
Nonpilot

29
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Technical (continued)

28 Location of equipment
T Teacher workroom
L Library
0 Office
P Principal's office
Z Other
X Unknown
N Nonpilot

29 - 34 Technical Problems: code each that applies; put X when
it doesn't.

CODING MATRIX

p.6

Hardware

30 S Software

31 0 Technical Output (e.g inaccuracies, missing info)

C System compatibility (incorporating other systems into CMI)

33 F Test format (including.legibility)

34 Q Test quality (too hard, too easy, too short, proper alignment

Problems: Source unknown

Blank

Report Use: Is the output OK? Use the following codes:

1 H Helpful
S Satisfactory

Some problems
Many problems
Unknown, no comment

For teachers: format

For teachers: content - information

For parents

30



CODI NG MATR I X

144s training/inservice rlceived?
Y Yes
N ..No
X Unknown

Was the 'training effective?
H .Helpful
S Satisfactory
N* legative aspects
X UnknoWn

Is,there ongoing support?
H Ongoing support: Helpful and of high quality

S Ongoing support: Satisfactory
HNot 'received or negative aspects
Unknown

lank

Admini strati Ve. Issues

49 Was, eispondent personally involved in the selection and
deVelopment process of the CMI?

Y- !, Yes'

N. No

U Unknown, uncertain

P.7

What is respondent's attitude towards the CP4I/updating system?

.1) .:Positive
N .Negative
U ' Uncertain, unclear, undecided
X; 'Not mentioned, unknown

31



Sources of Resistance

53 - 67 Put P as a personal concern of the respondent,
Y as a concern of others,
N in categories not reported.

CODING MATRIX

53: :Too muctLand/or, too rapid change

.
Doubt about.long term commitment to program

55" Too lateAn year for implementation

;.56 TtOnical problems leading to frustrationfavoidance

Lack of support from:

respected teachers

teachers association

principal

district

Processing/reporting too slow

62 Problems: With.report or data (wrong names, misplaced info)

.6 Fear of. evaluation

.64. jnadequate training

65 :Too much paperwork

66:- .. Too ,much:class:time

.67 : Vlot/toomuch time.

:Coercion mandated by district

LackoVconfidence in tests

jeachirsnot:asked for input

'Coordinationi"and supply of materials

P.6
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School Organizationl.

CODING MATRIX

(Card 3)

12 Collaboration with colleagues

L -Less
N No,Change

Uncertain
Unknown

P.9

.13:7 21 For,,these numbers use the appropriate letter including:
Nothinge

X UnknoWn-

Changes inileetings
ltS,change:in amount

141 'r:,Ye.ichangein type
15 V jes.,,r'Chinge.in frequency

'Chapgein sChootstrUcture:
,S'-'NeW structure, e.g.,lab

'..GradiAevelicollaboration

18 "1 Interlrade level collaboration

19 D MOrellepartmentalization

20 C jibreselfcontained classes

-Other

Class sChedule changes within tile school
.Y. Yeithere haVe been changes

there haven't been any changes
X' .Unknown

23 Staffing:,changes
R. .

Yesechanges in staffing responsibilities
A H.Yes, 'adding staff
D.. .Yet;.decreasing staff.
N No
.X Aln,knoWn,

Changes_ in:teacher relations with students

Yet,=hegative
NO':change:

Unknown

Changes in teacher relations with parents

jes,:negative
tio 'change:

AinknOWn'



CODING MATRIX

(Card 3, continued)
p. 10

Possible benefits to using the system: code each of
the.following that apply; put in X when it doesn't.

Easier and/or faster to test

Easier to update

Standardization of district measures

Administrative needs

Instruction (planning, diagnostics, pacing, grouping)

S Students

Parents

3 (makes teachers aware of) specific requirements and district
expectations,

36 Y Accuracy of assessment/objectives measures

37 F Improving instruction by focusing on objectives or proficiencies

38 39 Blank

Motivation/IneentiVes'

40 44 Why do teachers use updating/CMI?

40 P To please/appease the principal

Mandated

3 4



Blank

. ,

A)roceduraVAspects

:Now much has the person used CMI?
klittle

-'S
M :A_Jot,much
N Notàt all
X Alnknown

CODING MATRIX

(Card 3, continued)

48 Nowhai;:the:person usecLCMI?
L:.:Alsestests withoutscanning

4sevtests with someone else scanning
'14 :-Alsestest and scans himself

IX UnknOwn

Blank

Recommendations for future use

C New clearer test copies

53 .K One key person responsible for scanning on site

54 T More technical training

55 I Training for instructional uses

p. 11

50 A More administrative support in building and district

57 0 Other
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